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(54) PRODUCTION OF CERAMIC SUBSTRATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve both removal performances of a 
ceramic layer for restraint after baking under pressure and flatness of baked 
substrate. 

SOLUTION: Baking under pressure is carried out by setting hardness of a 
ceramic material of a ceramic green sheet 1 2 for restraint (ceramic for 
restraint for short) to be applied to both sides of a low-temperature baked 
ceramic substrate 1 1 before baking equal to or lower than that of the low- 
temperature baked ceramic substrate 1 1 . The hardness of a projection 
material to be used in the following blast treatment is set to a hardness equal 
to or higher than that of the ceramic for restraint and equal to or lower than 
that of the low-temperature baked ceramic substrate 1 1 to remove the ceramic 
for restrain on the surface of a baked substrate by blast treatment. 
Consequently, the ceramic for restraint can be efficiently removed after 
baking under pressure and shaving off of the substrate surface by the 
projection material is prevented to improve flatness of the surface of the 
substrate. 
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* NOTICES * 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** sn ows the word which can not be translated. 
3 .In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim I ] It calcinates, pressurizing, the ceramic layer for a restraint which is not sintered at the sintering temperature of this 
ceramic substrate to both sides of the ceramic substrate before baking — ** — In the technique of removing this ceramic layer for 
a restraint by blast processing, and manufacturing a ceramic substrate after baking While the degree of hardness of the 
aforementioned ceramic layer for a restraint is set as the degree of hardness of the aforementioned ceramic substrate, an EQC, or 
the degree of hardness not more than it and carries out pressurization baking The manufacture technique of the ceramic substrate 
characterized by being the degree of hardness of the aforementioned ceramic layer for a restraint, an EQC, or a degree of hardness 
beyond it, and setting the degree of hardness of the projection material used for the aforementioned blast processing as the degree 
of hardness of the aforementioned ceramic substrate, an EQC, or the degree of hardness not more than it, and carrying out blast 
processing. 


[Translation done.] 
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* NOTICES * 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention -- both sides of the ceramic substrate before baking -- the ceramic 
layer for a restraint -- ** -- it is related with the manufacture technique of the ceramic substrate which carries out pressurization 
baking 
[0002] 

[Description of the Prior Art] In case a low-temperature baking ceramic substrate is calcinated in recent years, in order to make 
small burning shrinkage of the orientation of a field of a substrate and to raise a substrate dimensional accuracy The alumina 
green sheet for a restraint of ** is in both sides of the low-temperature baking ceramic substrate before baking. After calcinating a 
low-temperature baking ceramic substrate, pressurizing from moreover, The method [ calcinate / pressurization ] for removing 
the residue (a solvent and a resin binder dispersing in process of baking, and the alumina green sheet for a restraint remaining as 
alumina fine particles) of the non-sintered alumina green sheet for a restraint adhering to both sides of the baking substrate, and 
manufacturing a low-temperature baking ceramic substrate is proposed. 
[0003] 

[Problem(s) to be Solved by the Invention] By the above-mentioned pressurization calcinating method, wet or dry-type blast 
processing is used after a pressurization baking end as technique of removing the residue (alumina fine particles) of the 
non-sintered alumina green sheet for a restraint adhering to both sides of a baking substrate. This blast processing injects minute 
projection material to the alumina for a restraint on the front face of a substrate by the hyperbaric-pressure stream or the 
hyperbaric-pressure airstream, and removes this alumina for a restraint, in this case, the degree of hardness of projection material 
- being low (soft) - elimination capacity declines, and since it becomes difficult to remove completely the alumina for a restraint 
on the front face of a substrate, the thing of the degree of hardness with the projection material near the alumina for a restraint is 
used As for a low-temperature baking ceramic (glass ceramic), as compared with an alumina, since it is soft, the degree of 
hardness of the projection material used for elimination of the alumina for a restraint will become harder than a low-temperature 
baking ceramic substrate. For this reason, there is a fault to which the front face of a low-temperature baking ceramic substrate 
will be shaved ofTby ****** of projection material, the flat nature on the front face of a substrate falls to, and a substrate quality 
falls. 

[0004] It is in this invention being made in consideration of such a situation, therefore the purpose both being able to make good 
the elimination nature of the ceramic layer for a restraint after pressurization baking, and flat nature of a baking substrate front 
face, and offering the manufacture technique of a ceramic substrate that a quality ceramic substrate can be well manufactured by 
the pressurization calcinating method. v 
[0005| 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the manufaetiu-e-tecl^^ 
s ubstrate -oi : thiginyentipn ** obtains to bom^sides,pf J Uie,ceramic substrate which carries out pressurization baiang, andlhe 
degree of hardness of the ceramic layer for a restraint is set as the degree of hardness of the aforementioned ceramic substrate, an 
EQC, or the degree of hardness not more than it. Carry out pressurization baking, and are the degree of hardness of the 
aforementioned ceramic layer for a restraint, an EQC, or a degree of hardness beyond it, and me degree of hardness ofjhe 
projection f material used for blast processing of the following process es set as the degree of hardness of the aforementioned 
ceramic substrate, an EQC, or the degree of hardness not more than it. The^ceramic layer for-a restraint of the front-face of a 
baldng substrate:is removed by blast processing-. By this technique, since the degree of hardness of the projection material used by 
blast processing is the degree of hardness of the ceramic layer for a restraint, an EQC, or a degree of hardness beyond it, the 
ceramic layer for a restraint is AveU'removable after pressurization baking. And since the degree of hardness of projection material 
is the degree of hardness of a ceramic substrate, an EQC, or a degree of hardness notmore than it/ it cantprevent-that the front 
face of axeramic substrate will-be shaved off-by projection material atthe time of blast processing. 
[0006] 

[Embodiments of the Invention] it is shown in drawing 1 as - the time of pressurization baking - both.sides of the 
low 7 temperature baking ceramic substrate LJ - the ceramic green-sheet for a restraint 12 (ceramic layer for a restraint) « ** « it 
calcinates at 800-1000 degrees C, pressurizing from it 

[0007 1 Although a monolayer substrate is sufficient as the low-temperature baking ceramic substrate 1 1, mejnultilayelvgibstrate? 
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which calrie^l^utthe^larn^ 

as:itt As a material of the low-temperature baking ceramic substrate 1 1 , mixture (50 - 65 % of the weight (preferably 60 % of the 
weight) of CaO-Si02-aluminum2 03-B-2 03 system glass and 50 - 35 % of the weight (preferably 40 % of the weight) of 
aluminas) is used, for example. In addition, MgO-Si02-aiuminum2 03-B-2 03 The mixture of system glass and alumina powder, 
the mixture of Si02-B-2 03 system glass and an alumina, and PbO-Si02-B-2 03 You may use the low-temperature baking 
ceramic material which can be calcinated at 800-1000 degrees C, such as the mixture of system glass and an alumina, and a 
cordierite system glass ceramics. 

[0008] before carrying out the laminating of the green sheet of each class, when the low-temperature baking ceramic substrate 1 1 
is a multilayer substrate - the bee^hall-of the green:sheet:of eachxlass the conductor of low melting point metals, such as Ag, 
Ag / Pd, Au and Ag / Pt, Cu, - the conductor of the same low melting point metal as the green sheet by which is filled up with a 
paste and a laminating is carried out to a inner layer - a inner layer conductor pattern is screen-stenciled using a paste 
furthermore -- a surface green sheet a cortex conductor-pattern^-- the conductor of low melting point metals, such as Ag, Ag / 
Pd, Au and Ag / Pt, Cu, -- it screen-stencils using a paste The lammatmg of the green sheet^ this 
printer does heating sticking by pressure, and unites with behind. In addition, you may perform printing of a cortex conductor 
pattern after pressurization baking. 

[0009] On the other hand, the ceramic green sheet for a restraint 1 2 is the degree of hardness of the low-temperature baking 
ceramic substrate 1 1 , an EQC, or the ceramic, MgO and Zr02, of the degree of hardness not more than it. The tape forming is 
used and carried out. [ for example, ] The Mohs hardness of MgO is 6 and Zr02 to incidentally the Mohs hardness of the 
low-temperature baking ceramic substrate 1 1 being about eight. Mohs hardness is 8 (the larger value of Mohs hardness is 
harder). Mg0 i and w ZrO2 It doe^nofcsinter^akft^ temperature (800-1000 degrees C) of the low-temperature baking 

ceramic subsu ate 1 1 . And MgO and Zr02 There is corrosion resistance to the alkali component of low-temperature baking 
ceramic substrate 1 1 front face, it does-not^weldfto the ; front face of the low-temperature-baking-eeramic^substrate^l 1 at the time 
of pressurization baking, but there is the characteristic feature of being easy.to remove from the low-temperature baking ceramic 
substrate 1 1 atthejtime of blastprocessing after pressurization baking. In addition, MgO and Zr02 which are used for molding of 
the ceramic green sheet for a restraint 1 2 In order to raise the corrosion resistance over an alkali component, the direction with 
few contents of an impurity is good, for example, it is MgO of 99.90% or more of a high grade, and Zr02. Using is desirable. 
[0010] Moreover, if the particle size of the ceramic powder used for molding of the ceramic green sheet for a restraint 12, such as 
MgO and Zr02, is large Since the irregularity made on the front face of the ceramic green sheet for a restraint 12 becomes large 
and the irregularity imprinted by sticking by pressure of the ceramic green sheet for a restraint 1 2 on the front face of the 
low-temperature baking ceramic substrate 1 1 at the time of pressurization baking becomes large, It is desirable to use that whose 
mean particle diameter of ceramic pow der is 0. 1 - 1 0 micrometers, and it is good to use more preferably the ceramic powder 
whose mean particle diameter is about 0.2-5 micrometers. 

[00 11 ] A binder resin (for example, resin of PVB, acrylic, or a nitrocellulose system), a solvent (for example, toluene, a xylene, a 
butanol), and a plasticizer (for example, the amine system organic substance, DOA) are blended with this ceramic powder, 
stirring mixture is fully carried out, a slurry is produced and the tape forming of the ceramic green sheet for a restraint 12 is 
earned out by the doctor blade method etc. using this slurry. 

[00 1 2] In this case, the compounding ratio of the binder resin to ceramic powder, a solvent, and a plasticizer is a weight ratio to 
ceramic powder, and it is desirable that 25 or less % of the weight and a solvent are [ 50 or less % of the weight and a plasticizer ] 
0.5 % of the weight or more for a binder resin. 

[00 1 3 ] That is, if there are too many loadings of a binder resin, since baking stretch of the ceramic green sheet for a restraint 1 2 
will become large too much with the welding pressure at the time of baking, baking stretch is suppressed within proper limits by 
making the compounding ratio of the binder resin to ceramic powder into 25 or less % of the weight. 

[00 1 4] Moreover, if there are too many loadings of a solvent, since the amount of deflations at the time of the xeransis after the 
tape forming of the ceramic green sheet for a restraint 12 will become large too much, the amount of deflations at the time of 
xeransis is stopped within proper limits by making the compounding ratio of the solvent to ceramic powder into 50 or less % of 
the weight. 

[001 5] Moreover, if there are too few loadings of a plasticizer, since it will dissociate with a solvent and it will stop acquiring 
sufficient plasticity, by making the compounding ratio of the plasticizer to ceramic powder into 0.5 % of the weight or more, it is 
made to fully mix with a solvent and a required plasticity is secured. 

[0016] in carrying out pressurization baking of the low- temperature baking ceramic substrate 1 1 using the ceramic green sheet 
for a restraint 1 2 of the above composition, it is shown in drawing 1 - as -- both sides of the low-temperature baking ceramic 
substrate 1 1 -- the ceramic green sheet for restricted layers 12 -- ** -- the top to 2-20kgl7cm2 It calcinates at 800-1000 degrees C 
(preferably 900 degrees C) which is the sintering temperature of the low-temperature baking ceramic substrate 1 1 , pressurizing 
by the pressure. In this case, since it is not sintered unless it heats the ceramic green sheet for a restraint 12 (MgO, Zr02, etc.) by 
which the laminating was carried out to low-temperature baking ceramic substrate 1 1 both sides at 1 500 degrees C or more, if it 
calcinates at 800-1000 degrees C, the ceramic green sheet for a restraint 12 will be left behind with not sintering. However, in 
process of baking, the solvent and resin binder in the ceramic green sheet for a restraint 1 2 disperse, and it remains as a ceramic 
powder. 

[00 17] A^a : bla"s\ T (water"je^W"a dry-type blast removes the residue (ceramic powder) of the ceramic green sheet-for a restraint 
1 2 1 adhering to both sides of the low-temperature baking ceramic substrate 1 1 after pressurization baking. T^reiprpje^ligrynaterial^ 
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u$^br^wexJ^s*]-or* dry-type blast^processing is the degree, of hardness of the ceramic material of the ceramic^green sheet.fon a 
resU'aint 12,«an EQC, or a degree of hardness beyond it, and the ceramic powder of the degree of hardness of the low-temperature 
baking ceramic substrate 1 1 , an EQC, or the degree of hardness not more than it is used for it. Eorexampl 3vhen:the^ceramiQr 
green sheet for a restrainM2 : is MgO'(Mohs hardness:6) and^the ceramic green sheet for a restram 
Zr®2, using the fine particles of MgO (Mohs hardness:8), projection material isMg© or*Zr02. Fine particles are used. 
[00 1 8] Ai^wetblast^projection material is ^mj^^,to^the f site /or elimination by by^he'd^^pe 
blast, projection material is injected to the site for elimination by^theAyperbaric-pressure^airstream, and the residue (ceramic 
powder) of the ceramic green sheet for a restraint 12 adhering to both sides of the low-temperature baking ceramic substrate 1 1 is 
removed, the case of for example, a wet blast (water jet) -- tfe v*-^^*^^ mmcma — iu iniLiuni CTcw*-- carrying 
out ****** 5= £ ^ for example, ] ** — it carries out, the bearer rate of a product is considered as a part for 0.2m/, and 
projection material is injected This condition is an example and cannot be overemphasized by that you may change suitably. 
[00 1 9] Aftef a blas^<K^ssmg<the i b^ the low-temperature baking ceramic substrate 1 1 is carried out, and 

it is finished. Using a polishing ring (buff), this buffing attaches an abrasive material (for example, SiC) to the front face, rotates a 
polishing ring by about 2000 rpm, it pushes this polishing ring against the front face of the low-temperature baking ceramic 
substrate 1 1, finishes it, and grinds it (about [ machined surface granularity :# 1500 ]). 

[0020] After a buffing end, after performing an alkaline degreasing and hydrochloric- acid washing as plating pretreatment, nickel 
/ Au plating is performed to the conductor of the front face of the low-temperature baking ceramic substrate 1 1 . Now, the 
manufacturing process of the low-temperature baking ceramic substrate 1 1 is completed. 
[0021] 

[Example] Since the degree of hardness of the ceramic layer for a restraint and the degree of hardness of projection material 
performed the blast examination which considers the influence which it has on the elimination nature of the ceramic layer for a 
restraint, and the flat nature on the front face of a substrate when carrying out blast processing of the low-temperature baking 
ceramic substrate which carried out pressurization baking, this invention person shows the test result in the next table 1 . 


[0022] 
Table 1] 






No. 
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Al 2 0 3 

9 

CaC0 3 

3 
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Al 2 0 3 
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MgO 
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3 

A1 2 0 3 
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A1 2 0 3 

9 
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Zr0 2 
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CaC0 3 
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Zr0 2 
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MgO 
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Zr0 2 

8 

Zr0 2 
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7 

MgO 

6 

CaC0 3 

3 
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8 

MgO 

6 

MgO 

6 

o 

o 

9 

MgO 

6 

Zr0 2 

8 

o 
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[0023] The Mohs hardness of the low-temperature baking ceramic substrate which carried out pressurization baking by this 
examination is 8. The alumina (Mohs hardness:9) was used for the material of the ceramic for a restraint by sample No. 1-3, and 
MgO (Mohs hardness: 6) was used for it by Zr02 (Mohs hardness: 8) and sample No. 7-9 sample No. 4 -6. 

[0024] moreover, the material of projection material sample No. 1, and 4 and 7 - CaC03 (Mohs hardness:3), sample No.2, and 
5 and 8 -- MgO (Mohs hardness:6) and sample No. — by Zr02 (Mohs hardness:8) and sample No.3, the alumina (Mohs 
hardness:9) was used 6 and 9 The wet blast (water jet) was used for the blasting. 

[0025] From this test result, when the Mohs hardness of projection material is lower than the Mohs hardness of the ceramic for a 
restraint (sample No. 1 , 2, 4, 5, 7), elimination capacity was bad, and could not remove completely the ceramic for a restraint on 
the front face of a substrate, but the ceramic for a restraint remains in a substrate front face. In addition, although elimination 
nature is comparatively good like sample No.5 even if the degree of hardness of projection material is somewhat lower than the 
degree of hardness of the ceramic for a restraint since the die releasing with a low-temperature baking ceramic substrate is good 
when the ceramic for a restraint is Zr02 (Mohs hardness:8), in this test condition, a part of ceramic for a restraint remains in a 
substrate front face. 

[0026] On the other hand, when the Mohs hardness of projection material was the Mohs hardness of the ceramic for a restraint, an 
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EQC.or more than it (sample No.3, 6, 8, 9), elimination nature is good and was able to remove completely the ceramic for a 
restraint on the front face of a substrate. This test result shows things that the degree of hardness of projection material should just 
be the degree of hardness of the ceramic for a restraint, an EQC, or more than it, in order to make elimination nature good. 
[0027] Moreover, about the flat nature of the low-temperature baking ceramic substrate after blast processing, sample No. 1 
which poor elimination of the ceramic for a restraint produced, and become [ a substrate front face / flat ] 2, 4 and 7 are clear, and 
they were not able to be measured because of the elimination remainder of the ceramic for a restraint. In addition, the ceramic for 
a restraint is Zr02. If there are few residues of the ceramic for a restraint like sample No. 5 (projection material is MgO) even 
when a part of ceramic for a restraint remains in the substrate front face since the die releasing with a low-temperature baking 
ceramic substrate is good, a buffing can remove the ceramic for a restraint in a case completely, and the flat nature on the front 
face of a substrate can be secured to it. 

[0028] On the other hand, even when the elimination nature by blast processing is good, the flat nature on the front face of a 
substrate does not necessarily become good. That is, in sample No.3, since the alumina (Mohs hardness: 9) used as projection 
material was a material harder than a low-temperature baking ceramic substrate (Mohs hardness:8), a substrate front face will be 
shaved off by ****** of projection material, and the flat nature on the front face of a substrate became poor. 
[0029] On the other hand, the substrate front face by blast processing deleted, and **** did not occur, but the flat nature on the 
front face of a substrate was good at sample No.6 whose degree of hardness of projection material is the degree of hardness of a 
low-temperature baking ceramic substrate, an EQC, or a degree of hardness not more than it, and 8 and 9. This test result shows 
things that the Mohs hardness of projection material should just be the degree of hardness of a low-temperature baking ceramic 
substrate, an EQC, or a degree of hardness not more than it, in order to make good flat nature on the front face of a substrate. 
[0030] If the above test result is considered synthetically, in order to make good the both sides of the elimination nature of the 
ceramic layer for a restraint, and the flat nature on the front face of a substrate, it is necessary to fulfill the following conditions. If 
this condition is fulfilled whenever [ ** / of the degree-of-hardness <= low-temperature baking ceramic substrate of the 
degree-of-hardness <= projection material of the ceramic layer for a restraint ], both the elimination nature of the ceramic layer for 
a restraint and the flat nature on the front face of a substrate can be satisfied. 
[0031] 

[Effect of the Invention] So that clearly from the above explanation by the manufacture technique of the ceramic substrate of this 
invention Since it was set as the degree of hardness of the degree-of-hardness <= ceramic substrate of the degree-of-hardness <= 
projection material of the ceramic layer for a restraint, and blast processing removed the ceramic layer for a restraint on the front 
face of a substrate after carrying out pressurization baking While the ceramic layer for a restraint is well removable after 
pressurization baking, by projection material, it can prevent that the front face of a ceramic substrate will be shaved off, flat nature 
on the front face of a substrate can be made good, and a quality ceramic substrate can be well manufactured by the pressurization 
calcinating method. 


[Translation done.] 
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* NOTICES * 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation . 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3 . In the drawings, any words are not translated. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 11 Drawing of longitudinal section showing the laminating status of the ceramic green sheet for a restraint at the time of 
pressurization baking in the 1 operation gestalt of this invention, and a low-temperature baking ceramic substrate 
[Description of Notations] 

1 1 -- A low-temperature baking ceramic substrate (ceramic substrate), 12 — Ceramic green sheet for a restraint (ceramic layer for 
a restraint). 


[Translation done.] 
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